A few recent communications deal with electrophoretic observations concerning the effect of heparin on alimentary hyperlipemia. Nikkila (1) found by moving boundary electrophoresis a decrease of beta-1 globulin and an increase in alpha-1 globulin after the injection of heparin. Rosenberg (2) and Fasoli (3) noted on paper electrophoresis an increase in the mobility of the beta lipoproteins which migrated in or near the alpha-2 globulin area. On the other hand, Spitzer (4) stated that administration of heparin does not alter the electrophoretic patterns of serum proteins in either fasting or lipemic dogs.
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To obtain further information about the effect of heparin on the plasma proteins in alimentary hyperlipemia normal individuals were given a meal rich in fat and thereafter the electrophoretic pattern of the serum was studied both before and after the intravenous injection of heparin. Electrophoretic analysis was made by paper electrophoresis as well as by moving boundary electrophoresis.
The results of these studies are described in this paper.
MATERIALS AND METHODS
Collection of blood. Ten ml. of blood were withdrawn from eight normal individuals in a fasting state, after which a meal was given consisting of one pint of heavy cream, 16 Gm. of cocoa and 32 Gm. of sugar. Four and one-half hours after the ingestion of the meal, another 10 ml. of blood were withdrawn and subsequently 50 mg. of heparin (Lederle)'were injected intravenously. Fifteen minutes after the injection of heparin, 10 ml. of blood were taken again. The blood samples were allowed to clot at room temperature, then were centrifuged and the serum removed with a pipette.
Analytical methods. For paper electrophoresis the method of Grassmann and Hannig (5) was used. Serum in the amount of 0.02 ml. was placed on a paper strip (Whatman No. 1) and the electrophoresis chamber was filled with sodium barbital-sodium acetate buffer of pH 8.6 and ionic strength 0.1. Electrophoresis was carried out at 110 volts for a period of 12 hours in a room at constant temperature. In order to determine the relationship of the lipids to the protein fractions, two paper strips were used simultaneously in one chamber under identical experimental conditions. One paper strip was dried at 1000 C. and stained with Amidoblack 10 B for detection of proteins. The other one was dried at 370 C. and stained with Sudan Black B according to the technique of Swahn (6) for the determination of lipids.
Moving boundary electrophoresis was carried out in a Perkin-Elmer model 38 Tiselius electrophoresis apparatus, using a barbital-sodium citrate buffer of pH 8.6 and ionic strength 0.1. Prior to electrophoresis, the serum was dialyzed for 12 hours in this buffer. The turbidity of the plasma samples was determined according to the method of Geyer, Mann, and Stare (7), except that the difference between the reading for the sample and the blank was divided by 10 and expressed in units.
RESULTS

Paper electrophoresis
In the fasting state two distinct bands were found on the paper strips stained for lipids. One intensely stained band was present in the area of the beta globulin, corresponding to the beta-lipoproteins; the other, less intensely stained, was in the area of the alpha-1 globulin, corresponding to the alpha-lipoproteins (Figure 1 A) .
The samples of serum taken four and one-half hours after the ingestion of the fat meal showed a third and new lipid band due to the chylomicra, near the starting line where the hyperlipemic serum had been placed on the paper strip (Figure  1 B) .
In the samples obtained fifteen minutes after the intravenous administration of 50 mg. of heparin the following changes were observed. The lipid material near the starting line had disappeared; the lipid band normally present in the beta globulin area then appeared in the area of alpha-2 or even alpha-1 globulin, and instead of the lipid band, was a marked decrease in the size of the beta-1 globulin peak together with an increase in the 1 globulin area, alpha-1 or alpha-2 globulin peak, or in both of :he albumin (pre-them. In comparison with the fasting values, the 2). The paper beta-1 globulin was decreased from 13.2 to 8.6 )t show any pro-per cent, and the alpha-2 globulin was increased umin. The rela-from 8.3 to 9.9 per cent, and the alpha-1 globulin ions of the sera increased from 6.7 to 9.0 per cent of the total profter the ingestion teins (Table I ).
,parin, showed no
In the serum withdrawn after the injection no omena described pre-albumin peak was seen on the photograph :-ases studied.
taken after the usual 55 minutes of electrophoresis.
This was in contrast to the observations made by paper electrophoresis where a distinct pre-albumin component was present. This discrepancy was ctrophoretic pat-explained by studying the developing electrophothe eight cases. retic pattern. A pre-albumin peak appeared after al the serum be-10 minutes, remained in the visual field for a as therefore im-maximum of 40 minutes and was no longer visible ctrophoretic pat-at 55 minutes (Figure 3) . The mobility of the iscending pattern pre-albumin component was calculated in one t of the alpha-2 case giving a value of -9.8 x 10-5 cm2./volt sec d, while the rest compared with a normal value of -6.0 
Turbidity
The average turbidity values of the plasma increased after the ingestion of fat from the normal 3.0 units to 11.3 units, and decreased to 7.1 units fifteen minutes after the injection of heparin.
Controls
Control observations were made on five of the same persons, used in our studies. Heparin in the amount of 50 mg. was injected intravenously during the fasting state. In the paper electrophoresis no changes were found in the distribution of the The most important result of the experiments was the detection of a pre-albumin component, not previously observed in alimentary hyperlipemia after the intravenous injection of heparin. Lever, Smith, and Hurley (8) had found a pre-albumin component, after the injection of heparin, in the fasting plasma of patients with idiopathic hyperlipemia. This pre-albumin component had a slower mobility than the one observed in this study, and it could be easily demonstrated after the normal duration of an electrophoretic experiment by the moving boundary electrophoresis.
In the present study the combined use of paper electrophoresis and moving boundary electrophoresis proved very satisfactory. In the Tiselius electrophoresis apparatus the presence of the pre-albumin peak might have been easily overlooked 2 This observation is at variance with a study reported from this laboratory (8) because of its fast migration, but it could be easily demonstrated on paper strips. Furthermore, the patterns on the paper strips represented specific color reactions, which gave also some information on the chemical nature of the separated fractions. However, from the fact that the pre-albumin component did not appear on the paper strips stained for proteins, one cannot conclude that protein was absent. The method is not sensitive enough to show very small quantities of protein.
That the pre-albumin component is not due to heparin itself is proved by the fact that the injection of 50 mg. of heparin during a fasting state never produced a component migrating ahead of the albumin. Hoch and Chanutin (9) and Blasius and Seitz (10) found that heparin itself formed a peak ahead of the albumin if large quantities of heparin were added to plasma in vitro. The concentration of heparin in the present experiments, however, was far too low to produce such a peak. Since the pre-albumin component was well stained with Sudan Black B, a dye specific for lipids, it is established that it contains a relatively large amount of lipids.
To explain the fast mobility of the pre-albumin component and the increase in the mobility of the beta-lipoproteins to that of the alpha globulins, one could assume that a combination of heparin with the lipoproteins occurred (8) . Since heparin has a high negative electric charge it could cause an increase in the mobility of the complex toward the anode in the electric field. In such a case the question arises as to whether the 50 mg. of heparin which were injected, if combined with the total amount of circulating lipoproteins, would be enough to cause this phenomenon. Shore, Nichols, and Freeman ( 11 ) ( 15) , the fast moving pre-albumin component is not due to a combination of albumin with fatty acids. In our experiments with paper electrophoresis, the pre-albumin component could be stained with lipid dyes, but not with protein dyes. In control experiments, however, fatty acids increased the speed of migration of pure albumin to a marked extent, but the fatty acid-albumin complex could only be stained by protein dyes and not by lipid dyes.
The electrophoretic changes, although effected by the injection of heparin, are probably not specific for heparin. Oncley and Gurd (16) observed an increase in the rate of electrophoretic migration in beta-lipoprotein preparations which had been stored for a long time. We found that storage of both fasting and hyperlipemic sera in a refrigerator at 50 C. for three to four weeks gave paper electrophoretic patterns similar to those after an injection of heparin. On the paper strips stained for lipids a pre-albumin component was seen, and the beta-globulin lipid material migrated with the speed of the alpha globulins. SUMMARY 1. The effects of intravenously administered heparin on the plasma proteins and lipids in alimentary hyperlipemia were studied in eight normal individuals by paper electrophoresis and moving boundary electrophoresis.
2. After the injection of heparin analysis of the serum by paper electrophoresis with subsequent staining for proteins and lipids revealed that the lipid band, normally present in the beta globulin area, was then in the area of alpha-2 or alpha-1 globulin. Instead of the lipid band, normally present in the alpha-1 globulin area, lipid material migrated ahead of the albumin.
3. Moving boundary electrophoresis showed a decrease in the beta-1 globulins and an increase in the alpha-2 or alpha-1 globulins or both. A pre-albumin component was also observed.
